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(54) OPTICAL RECORDING/REPRODUCING METHOD, AND OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a high reproduction output in all included recording 
marks and to realize high reproduction durability when recording/reproducing a recording mark 
string including recording marks smaller than a resolution limit or recording marks each having a 
dimension which is equal to or larger than the resolution limit but is close to the resolution limit. 
SOLUTION: In the optical recording medium having a noble metal oxide layer, the noble metal 
oxide layer is deformed by decomposing a noble metal oxide to form the recording mark string. 
In the noble metal oxide layer wherein the recording mark string is formed, noble metal particles 
are irreversibly deposited and the deposited noble metal particles are irradiated with a 
reproducing layer beam to read the recording mark stream. When a wavelength of the 
reproducing laser beam is defined as X and the number of openings in an optical laser beam 
irradiation system is defined as NA, the recording mark stream includes at least the recording 
marks of which a mark length is < 0.37X/NA 
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[ !^ IF a <?> e B ] 

[ a iK la 1 ] _ 

*lEMi«ff C>jt t , S2S u - - C - t Sg« U T iSS T - 9 9'J t r#5y t 3 C V C IB 
r tlfe t <?)-?i^ V . T-5S»fO. 3 7 X /N A*5Bi-?ih 2 Ifi^T - C7 t < t 
[ a ^ II 2 ] 

«^IiBHb»Jin:lRBHb?». tiiBS<b«»*jrJ;&fA'5;/'0/xBHb«!©'>«< vt i SHi^S* 
[ a >K Ji 8 ] 

*le^«H$2^f.«^MiHb?25St«C'J;?iC«1^«»SififJ:Z'«2S«^*«t*r3a 

5K JS 1 * I* 2 <9 3fe IB S / « a ^ ^ . 
[ a 5K Jl 4 ] 

[ a jR 5 ] 

3fe'!ftiRS«f'i>^^< ^fcS taTrJ;&f/*fe»:TetS*r3a5Kffi4<t>3tlB^/»i:»ft. 

[ li ^ II 6 ] 

*lES«l*«f«8SI«<*JBt*l..«3gjS<*SV«2^«ffS>f»f*'&iRSt«t'J:7 
C^fetia5f:il4**.l*5<<)3tlEta/»*^ft- 

[ i8 5K II 7 ] . ^ „ 

v»f»8fis6^*it«e'j:7ic^fet2a5JiJie<2)efeiBS/ft*^ft. 

[ Bg II 8 3 

«agmb«)tS*r3«SliiHbi|8iSt^U. 8ulE«SSlHb!a>t^fiSte<b?»»!rJ;Z*/ 
SfettA^V^^^BUbtt-^yiiatlBSlMff. 

[ % B» Q £^ ^ « Si OH ] 

[00013 

i^mcomt 1 fiw^-sf 3 

[ 0 0 0 2 3 

fer?. G>m%^n^ . u c - ©ifis A. v> > 7:<?)PDaN A ^ c <fc ^ Ti*^ 

rtll. 3)yK?f7SSH5ftStt2NA/A.«<?>-?. lBSY-7C)firV. mmt 1 Z r> 

X/4NA=0. Z5A./NA 

r^St)-"?. ieWCy^O. 5A./NA*5Bi. T-?«0. 251/NA*«<?)IB 
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*fc,feV/cw:?fWeT:S:«t:i (JPn. J. appi. ? Ky s . vol. 39 (aoo 

0) pp. 9 80-9 8 1 ) CK. 35fi!«5tt|iJfflUfejffllP«S«53t^lE«!r4lTU?. C 

ns-SiOzJS, mt ^ 5nmt4)A^OxS(^'^ai^S) - Jfr40nm©ZnS- 
8 tOzJS, sri 5nm0Ge2 Si? TeeS (IBSS) ifif<i;&»l?TZOnm<DZn 

^bttff-J^^Gez Sfcg Teg t^ii^il. ^ d) k.if)z: <l>itT X 9 i^tii . ?^SH©lB^ 
C 0 0 0 5 ] 

±ie:$:iw:-?i3: , li^BR^ ;J\ r u leit y - t lE^ u , ic a » o x S c u -i^- 
- L t w.m 1 1 Y Q ^ 1 ^ Af 0 y< t Y 0 z YfOd-mb-zAfya-y^^m 

b . U9A?7-a-7'<?)^HlCjfitJ«^ttfgif-ttIC>;iCJ:';. i5«T-7ta^aiu 

A3-7-D-7'<i)*s5c:i3:Rr3i&fi?i-?*3. I5^ice<?>?i^stffluicvcj;'>i. u 

-■9*-a[«X=635nm. PDl&NA=0. 60<t)3t^^(IS<iliR^Cy?53 0 nm 
. if«RllllT-?5265nm) tffli). 7-i7fiZ00nm©Y-5 5y<DSfe?^aiUC^ 
JftUTDl. C©Vr©§t?^fiiUA7-l3:2. 5mW-?ft';. ^SaSttB. Om/S"?^ 

o noise ^ OL t i o ( C N R ) t^/J\ r < lira U ^U-ff* « I) . * « ftJ^iB S 

C-Ati)§g«IC<fc->TsE^S<?>I^Y-7fiP<?>7€;U7 yXfit^aS^tU^-Tl). 

. ii*';}SUa?f/BUCJ:';6eftY-9t^'^<tr3, t«4D-«r»^M:Xtt2^i-«^-?ta«l). 

[ 0 0 0 6 ] 

[ !^ S=F nee 1 ] 

JPn. J. APPI. ? k y S . vol. 39 (2000) pp. 980-981 
[ 0 0 0 7 ] 

i^m»m:kL J: y Y 1 1 mmi 

*fgeH 9 g . ^c>mvi c J: ^ 1 ykTt til mmviL^<k ') /i\t DteniY - 7 . t^a. 

^«|5RI^Ji^±-?ttif)2t:^»«RR^ICi£l»'i-ftttolB»Y-i'tge'lESY-7 5'JtlES 
/ll4t3»C. S * *i 2 ±T <i) 15^ Y - 5 IC 35r U ■? a U S^ai * » » H n , Zi^o. Sil) 

fi 4 w ^ t n a r ? c V 7 ift 2 . 

[ 0 0 0 8 ] 

±le§fl$)ttTlE (1 ) ~ (8) (D^^mtc Ji ^ -zi&mt n.1 . 
(1) itiEtsstt cJii u , leii u c - t u -7 lES Y - ? jytJKBJrr 2 c V 

CJ;VleStfill. PD&NA<4)*i5f^-rffil)-?ai^A.©SaU-T-C-Z^t8l«bT 
|gSY-7 5'J-ta5^ait-C^C<fc'Jliat<7T^ft7*)oT. 

rti,;fe.e<{)7^V, Y-;'«i*fO. 3 7A./NA*}a7iP)382MlY-7t'>«<\:tSJ^ 
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, titaib*.«sSiHi^icfliu--s^-c-^tBg«-ric>;i::j;vlE»T-7 5'Jtaa^ai 
t * IE » / « * ^ ^ . 

aflf 3 * r a 3 ± le ( 1 ) ® * ie ^ / » * ^ * • 

(3) *IESi«<*«f. «SIiB$^bWSt»«.'<fe7ICS5 1 Sim#S«J:C'« 2«m#St 

* -r ? ± le ( 1 ) * ( 2 ) <?) * IE ^ / ft ± :s » . 

J; 7 C^fcir 3 ±iE (4) (5) ©*IES/Si:^^. 

(7) *leS^«i*2Jt ^ S ?j J; 2>/ * ^tt t iPr^' V t 3 t * U . -5.«S^ 

(8) *sisK^b«5ta*r 3*s BBUbttSt^u . afiie«^BiHbi»#6sis<b!i& 

3i d; 2/ / * t* A =7 V A mb » -? i?) 3 3t IB S« ft . 
[ 0 0 0 ?] 

t:fgBB<?)5geH*'5tt. «fiKtt^b«jSt*r3«ffC?irU-7, « S B iHfc ® t IE S§ S V 

UT^i). cQ)JiicsniiiR^^j:'-'/JvTi>«5i/Jv5;ieitY-9*;fettii«Pi^^.fc';x?=i»tfJK 

«|5RI?C)EU«(/J\«lEST-9tlE»U, ± ©Si A 7--?»±t47"?Ul£ICi;o 

[0010] 

. c<?)*i5iai8ffi*« ii« (E>Txitr) ±c. SB 1 gimfts 3 1 . *±mttit^s 4 . m 

2Slllftl3 2. 3t'»iRS5?y^&'3S3^^ftl8 8tC<i))i||-?t4vtfetQ-?a^I. «Sfe 
Bli^b«5e4ttAtOx (x=1)»'5 «ro af&iRSSttA^-In-St-Te© 
SW^^«ErL.SI^#S3 1. 3 2. 3 8ttZn8-8iO^»^«roU■7»)3.IES/ 
IIS<j)fcy)<j)U_-9«-C-^,tt, m« t a UT«^Btt<b«JS4«if J; C# afeift iR S 5 CSt3 

[001 1 ] 

U <?)«»©»^©iEii K 7 y 7 C>4 U . l3DiSlNA=0. 6 0 O 3t * t ffl I) T 5& « A. = 
635nm0lEiSl/-r-i:'-At§Sttr3CV;iC<J:';. Be9'Jfvf^400nm (Y-^ 
fi2 0 0nm) <5lEliY-17 5'JtiEliO*:. lEMl/--?«-i:" - IESA7-I/'^;U ( 

1 OmW) a*J:&fA'f7ZA7-U'^^U (imW) ©2a<?)A7-U'^A'tt-3.i;?IC» 
R3bS8U*.t<9-f»>3. tSt)-^, IEfSA7-l*1 OlmWVJUfc. »!U-?. «iA7-P 
rtimW*;fe»4mWi;UTll*t<7U. CNRtifflSb;^. ^OSSS, SiA7-1 
mW-?ttCNR»f«»i*l«»-?)E.», »iA7-4mW-?4 1 oLBVU?BUCNR2^# 
lift^. c<i)»^, g|«l!R^c:y?^#5 8 0 nm, g?«l!R^T-7€2f2e5nm«<?)-? 
. :*J5gtBCJ:V, « g| « » ^ lU « l» "7 (it * C SMJ ft C N R W tl >J ft C V » » 3 . 
[00121 

m^ 4 (A) ICairSfttt. «^BiS<b1»S4tPtOy (y = 2) 2*m»EJ?Ufe(5»0: 
@1 (A) ICa'vr«#VraU«Bt-?»)3. C0«»IC«U. IBSA7-U^;Ut1 0. 5 
mWc5£U*.at^tt0 1 (A) C/Txt«ftV|S)*#-?IEtttfiU, CNRtai^U^. 

fliA7-imW-?ttCNRi:^*m*i.«2:^o^if. SaA7-4mW-?40<t 

[0018] 
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m (TEM) ^St01 (B) JOmt. Hi A 7 - 4 m W-?S4 U . JJ^Df - 

A7-tlmWVU-3llC/f|ISUfc«a)C<i)«<*n:^UT. WH^TEM^RtSI (c 
) fcFvt. SSA7-imW-?IISU;feft00i4 (A) iC/Tvt«^*ic^i)-?> fBi 

fficjSJaiim^SfiWSi (TEM) ^KtEl 4 (B) icmt . tfc. S*A7-4tnW-? 

Sib. »:u-?, ftiA7-timW'^0Tll&ffl4U*.«fe<?)c<?>JStticoii-z. lSlii<?) 

TEM5*tB1 4 (C) C/Tvf. ca'J'&EllcmrBrillHc. lB»t-7y!?>:ai?¥<7. 
[00141 

El (B) 2^^»i . lE^filCA^ Ox I9lftf^\.-Zl)n.^nc . IESIC-/*88«CJ;';2 5H 
01 (B) © S ^tBr ffl c ?y u T . (ifiP (SJH<?)B"?-»f*i>^«ir::*^ 2^IESA7- 

\^ r^H,q) U --9* - C - UtWit^L (lEST-i7) IC?4l©b. ED® (Sj§<i)Sit-t^S 

[0015] 

01 CO 4 m W<i> A 7 U Ctt . IB^i% IC3f0EJ? r tl*.2)B<?>ia?P 

[001 6 ] 

-:;5. 01 4 (B) ?VJ;C*01 4 (C) «^gfi$<b?i)S4tP-tOy2f^«P5?b*. 

«€rict. *:^gffi^b^^^S4Wlcle^T-5lc>^ts&■r?2JHt^5f^E^'r^^^c>:^^t)*^3. 
c<?>»^, X z c«^-r ? ««icrtfiH«)ic25H2]^»js:r tir . si (b) <?> 

3. 014 (B)?V<fcZ>0l4 (O^ii. PtOyS-?!*. IB^«%ICS>BniC 

waiufcP-tiHi^4itt. 4mw<?)aA7-^«iUTt. fl^ss. as. *>fai«s»av 
^v?E^bu^^^)cv^^t)2^3. 

[0017] 

i>k±<Ptt*» . s rie^>::& zx^.0*stfi7. A» o X » >i « 3 «ssiS^b^^!)S 4 

IESb* (lESA7-U'>t^U0U--!'*-C-/*"f98«"*) CA^Ox TA» + X/ 2 

0 z <?)a-ii>:*'!&'RS5©jas^b-i:#jSc3. iE^i«c5g*u*.BS«3rz (o? ) a. « 
4^ite^b^B^lS4W-?^*^ffi^JR-fjEcb-?*^£S^^bit3^S4t3^^^rtt2V^tlCSS2Slm 
<*S 3 2 V^ftiRS 5 t»U ±ir 3 . P -t O y >J « I «SSBHbttS 4 C?ir l» 

isia^a-saf* i; 3 . ^©tt*. leti a 7 - u 0 u - -f*- c - t SR « u fefip 
55 3 . PS!?? 4i.;feS^Pi ctt o 2*SArti.Tiiiv%^Ha3. z: Q X i zx i*-»m < 

ttlCV. (?)2-:>07-a-DZt/f/&5Vi?2. lE^0P»tC. «l!^S5iffi$<blES«!W»'5« 

3 *qftiR/i 5 tif'iisifijiciea^b t jEc L "7 u I c "j; »7 . c qSES^ i» z 7 r* . issfi 

V?^SfiVO)JS«^03iUCl|-:fl)TlBST-7t«air3«$<tSlES«<*C«tit3£ 

iz7:/A^»S«3. 

[001 8 ] 

acc, «*p<:«7 z7:/*0%«tfi7. 01 (c) » H . J: A? ffl^ 4 0 2^ 
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n:J:o7iS)?l/feA?B:. 01 (B) CJTvTaiJ^TC, - fiP « * L "7 A ffl ^ 4 0 

. Ell (B) » «5 isfits-? r ^ i» . U « ^ A « MSiiai^ or^-J-SJHct) 
S B IC W ^ b T I) I V * 14 ? . C0«;«c3tUT, $) I SS J.JI. ± <?) A 7 - t t -:) Si 

^ <?) A f iffi^^^rffl t 7 . ^UT. CQAf-ia^t^. j!cS»*t»8Lr 3 7-n -7" 

^^•K^lEJPn. J.APPI. PivyS.Vol. 3? (2000) pp. 980 
-7 8 1 CielKt*lfeA^7-D-7-VlBl«IC«BJIgUTi£»«*tfettS3tlC$i*U. 

[001?] 10 

la 1 (B)ifyj;z/0i (c)-?tt. 7 - 9 ^ ?r J; X '\ - X ^ 2^ t ic 2 0 0 n m V s I) 

[ 0 0 2 0 ] 

4UT01 (C) CyTvr*i31t1£>:^So;feei, »iA7-t 1 tinW*7l&TrttfeVC?. 20 
. CNR#»»itl«<ttoJE.<j)-?. 2|51gJ«.»q)»*ICl»LTe, ffl»«»S»Rl«gV55 

[ 0 0 21] 

*iIEffl^Wai©fe4/)CU - 1^- C - t 8gS4 U T 35r U T t J: I) . 
[ 0 0 2 2 ] 

01 (B) ay<fc6f0i (c) cmr^j-?!*. lEiii^ics^sfii^t^ftrtucfraiu 

Tl)3flf. leSii*iCif»it?«^KIIl^<i>*fai«tt^'JIC^<TtJ:U. 01 4 

(B) ^ j:z/m ^ 4 (c) ic/Tvrti.3c»;?ic. t&nf^fc^^mm^-ff^mc^Mb-z s m 

[ 0 0 2 3 ] 

les^i^ft^fcc/Mmtnii^ctx. «^gBt^b^^)S4tiglau*.^--?*-c-/^flf3t«lRS 

5 tcSW^tl 3 J: 7 C. 1/ C-Z..A«:5llJlta«r 3 U U I). :iKaTrJ:&f 

/**:tt¥^gti^^«3*'&'R)i5taUTl/-t*-C-/*t«^Bi$^b8!>S4ICSg«-r 
*qSliR)i 5 IC J; I ^ 6f "J&iR t b T . 1/ - - C - /* <?) A 7 - t B < "T 

mpsct ill »^ . *^mtgnbVaM 4 tmmt itrtcfit^^a b fomni^ --9*- t' - L.tw. 

[ 0 0 2 4 ] 

^fSBBtt. s^trat^eiiRS 5 t * b II t as 1 1 . ^<i)»d, le ^ I* « .fc c# 

[ 0 0 2 5 ] 

VCz,?, Ha^553 1 570 1 9 ^'£imff J^Z/n^^ 5 0 1 1 243^i^«K:tt. ll^b« 

j^ii^^lE^St^b, se^f-/^sgSic«fc';B$<biR2^A»>;02 vic«-prftTi2MiS 

iblRSt CSBS«fHJBE^ ft 3 jSl7*fE5H2:^JiS r ft 3 V Sfi^t 3 . U»U, C ft »» <?> 50 
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';/J\-?-iiie^Y-7f»it?i»icBCNR*^»H*i2 vii?«tife5a}»t3-vr. 

S¥«|!R#?J;';Xrnt(fBf«l!RI?CJEl)«/JvSiB^7-9-eSar?l»lce, CNRfil±«) 
««f|iar?. CNRlSl±»)m*»^X?=Uti)tt, Y - 9 ^» 0 . 3 7A./NA*«I. «ICO 

J; p 5^^)*0IES Y - 9 t St'lelS Y - ? 9y t Wf^t 1 C*«)-?9> 3 . 
[ 0 0 2 7 ] 

Y - 5 « ^ U < Sll . *fg ic J; ^ T t iS C N R t 3 t^SM -Ji 2 
.*?gBflri,Y-7gflfO. 0 5A./NA>K.±.!ftlC0. 0 9A./NAW.±©lEf*Y-7 
tS4:^iESY-C7 9'J<:)»*C?ifflriC'iri*»*Ull. 
[ 0 0 2 8 ] 

10 * *. tt '> « < V t «) lai <?) ft i c . * ^ s iBl^t^°Ia^t)lc^nillrt:3^^^ll^^af)I. ie 

[ 0 0 2 9 ] 

Z^<?)A7-iJ*|BlD7^oTt*i*ltf!5l*i%?ir «fc S 4 b* C * ± B lUb «J S ^ 3 

^^J3«^, \^ - T - \2 - u Q A ^ - » m \3 -I- 9) -> -z t ti » izn ^ ^ <k z/ n to ^ ^ 

BK^bt2!)SC#JL3*0SI**«S. 
[ 0 0 S 0 ] 

Ufe«^^-7. *fgBfl c ?t I) T lES A 7 - a* J; C^H* A 7 - 13: . S C N R »f *m tL I J; 7 lU 
H^flarCj^^t-ftfyj^U. *feBH-?tt. »*U<t3;2 5cLBJJ<.±. <fc';»*U<«: 

40ciBii<±©CNRtfS»iaiCV * U II . 
[ 0 0 S 1 ] 

[ 0 0 8 2 ] 

Ea ? r:? /Tv r « « a 

*fgBB o)3t <?)«5jr^Jt E2c/mr. c^^^ffa. »t52±c> «i^mffi8i 

* r 3 . 

[ 0 0 3 3 ] 

-g # g 1^ ^b «i) g 4 

IE it mi IC at II T . « ^ g K <b «) S 4 « ^ K K <b «5 t § * b . » * b < tt , ^ M «1 

SBS<b»« It # ^ m^rti i . 

[ 0 0 8 4 ] 

SBHbaiii»sJi«^i-?if)^Tej:<. ^n^+i'>«< vt i a<4)«^SBHb »ts#t 
2 St aaas u *.«s«a-?») o T t J: II . «^sinbwsic 2«j!i±<?)«^ 
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[ 0 0 3 5 ] 

ic j:j nmt^fD^^mmQ^^tf^ ^ . j^z/ Ay i/"^ i^<i>'i>^^ < ^ t ^ mt^m 

ttflfft < « Z C V "J . !H C tl a * U U . 
[ 0 0 3 6 ] 

tl^BS<t!B!ltrai)I«6, UtLtP-tOy-?*UfeV?. fSSyJvttlEaiY-^tSir?^ 
C a I) C N R t # 7 few Ctt. »*b<tt 

0 . 5 ^ y > J: V » * U < tt 

1 ^ y 

3 BRIC iS I) ai :^ t # I fei/) ICI* . »*t<R 

y^4«<fc';»*U<tt 

y < 3 

$fe. p-tOy«9iiftBs:i*^ n^mii'&.c tmt>J . g?«i!R^?<fc<;/j\riiieST- 

9o>»aiHiittti-«-5Jt0'i;r3fed;)IUtt. ■r«t)-^l*';iSt»SCJ:3CNR IS T t 

1 ^ y 

tt . » * u < He 

2 < y 

I . 

[ 0 0 3 7 ] 

IRBHb«!lt ffl I) 3 C tl t A ^ 0 X I' ^ ^ ' «l;Jv«IESY- 7 t»ar ? ^IC 

ift U C N R t 2 fe d;) ICtt , » * 1/ < tt 
0.5^X^1. 5»J:U»*U<tt 

0 . 5 < X < 1 

xflr/jvrrr?-ijacNR»fimti.ic<<. x2)fr;«;3=rrivAtOx2^^^^ 

[ 0 0 3 8 ] 

A ^ -5 Ate^bita t I) I . C *l f P cC O z U fe V ? . WyJ\«lEtlT - C7 t »± 

t I IC a II C N R t # 2 fe 4/) C « » * U < tt 

1 . 0 ^ Z ^ 1 . 5 

[ 0 0 3 ?] 

«^ seg^bf»Ji 4 QfflSitt . fe iors^xaa^ttc J: aisri ? 3 . 

[ 0 0 4 0 ] 

«^SK^b»Ji4<4)g?B:. »*U<tt1~3 0nm. J;';»*U<tt2~20nm7*) 

tttf *m < II . «^gBHbi»s 4 Ji r r z ^ . a u c n r »im it « < 

[ 0 0 4 1 ] 
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<<, ^<?)8S, i-«'caucNR*»*i';*iic<ii. ^(oiiif), afftRistssit^sum 

gBHbt»)i4«fi?-m>:sft^SiS^bttg4#^5&S>:«oT«^M:2.'tttf-&<«'J^ 
f I) . 

[ 0 0 4 £ ] 

iiS» (pvD) ^. <bi¥'«isffliia^ (CVD) tffli)3c>;3t^-?9=3. c*m<5)?-^ 
ft 1 1 1) . 

[ 0 0 4 8 ] 

BHb?aS4tS^UT«^Ii=WiHtffiit-r?. «SBBHb?aS4tt. iBS/SSfflo)!/- 
[0044] 

u . 

[ 0 0 4 5 ] 

[ 0 0 4 6 ] 

(8totTe,-fl,)i-i,Mi, 

rn 3 e Qt^ft * u u . ±ie^ic3iru7. tc « mi* s i » «i; t e t ^ aT*iS^ < 

0 ^o.< 1 , 

0 ^ b ^ 0 . 2 5 

7^$)l. x«M<<? S * S t * r -r r 1 >r . af&iRSicSlsKrti 3BulE!tfttx^^ + 

«-Y«';^tu. 7C?^Mtt»flCPI^^tl«Ui^. feV^BTln. A3-> Au. Bi. Se 
. Al, p. Ge. H. Si. C. V. W. TOL. Zn. Ti. 8n. Pfc. PoL3yj:6f 

#±JB5c« (8c, Yft<fe6'7>^>''fh") ^^'^SRftL2'>^^< vtiS2^»*ui). 

[ 0 0 4 7 ] 

5say. ±62^ I ? iliwt t -^esictt, iblE^ttJPt v b t ffl *i -? u ? 

V0lgatl'Jrat3«$^bSleSS'iJLTB:««^*l.^Jn. 
[ 0 0 4 8 ] 

S4icSiuieiiT-7«ittiEii-r2f»ctt. uuf^ rotff&^B 5 ew^oshehicj;'; 
. 3t«iR/i5ft*iESi-7y5^io)caa«ic«s^br*i3, r«ft-^T-:?ia (z'>c-x 
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. c Q » s <t ic j; v M a-Ji ^ r: SL a 2^ a b 3 c ^ tff 9) I . 

[ 0 0 4 ?] 

tes^btt, ^sl^^bl!«^*K:^^ltIlEligc)^li^s^^b (^aiB^b) vra^ic. 
e^b!|»)i4n:?yi)T«aiiK^b«J0«-»**iosi)J;7 ic^S* t lis f I ft ? 

[ 0 0 5 0 ] 

VIEII^IC$1!UIC<<553^4'). »*U<tt2~Z0Onnn. J:';»$U<tt1 0~1 
0 0 n m V "f I . 
[0051] 

9= 7 . 

[ 0 0 5 2 ] 

1 3 1 . 3 2 > 8 3 

«isiin$/i3 1 tt. l^MJ/^lilt^:«illiig^b^»S4»^eft?«^tlBIP^^|B|lci2l»r 

?g2SliH*i§3 2l3:, CNR|Sl±aV<fcJ>«SSiHb«5S4<9«IIt?>*.WCl$itiitlI. 56 
3SI^«:Ji3 3tt. 3t%iRJS5t»arifeWICSitmt?. Sg2^m«^S3 2«:, IC^ 
i^n:«4Si5^biB5Ji47<?)S5HBB)ncfl^oT3^?^-ri*lE»fft3*.<^.3fBU^-r U«flf 

[ 0 0 5 3 ] 

!BlSfK*S8lttl 0~300nm. «2SI«ftS8Ett5nm>!«>±1 00nm*aS. 

e*U<l*l 0~60nm. »3a^«:l33tt1 0~200nm-?ftlCVt^»*bli 

[ 0 0 5 4 ] 

«Sl^ftJiirrai)ISI«ttVUTR:. Si. Ge, Zn, Al. *±S7C««y 

»»iSiRrft3'i>5J<"i:tia<P^Bs)i':a't;fe»^^SBJf«'t3t'=&a<b^?S)j^»*Li) 
.^b^aivLTi*. is^btt. s^bifc*J5.tta<b«jt^»*u<. cftiio^b ^ » © e a ist ± 
t 1 1 ii^ia t « u I c "i; t ^ 7 . ^;eu. 55 2 ^mft fi 3 2 t If ?B b/f ^ < t 7 
k-ih CO.. s^b^7•'^*tttbd;)^•r3S^b^»a:«tb<^^ll. 

[ 0 0 5 5 ] 

^l!Sl"RS5»fffl$^bt^5p^^^^«5rr^^7»^cl*»3^m^$S8 3ti5it?ev*^ 

»*Ul)»f, Sg3Mim»S3 3ti4it3C^tt/&S-?tt«<. atqRiRSSlCJSU-ZffiBS^ 
as t PS? u T t J; u . 
[ 0 0 5 6 ] 

[ 0 0 5 7 ] 

s«2tt. «^$<i)BJ«ti*t}%-r2*.d;)icsftii»j*i7. ss2<«)/?ftt. at. o._2~i 

. 2mm.»*U<tt0. 4~1. 2mmV:'rftB:J:i).ll«2cl*.at. h7y + > 
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C 0 0 5 8 ] 

[ 0 0 5 9 ] 

. -C 7 § y ?^<9*Stt!Pf» ^ SRttlf* J: I) . 

[ 0 0 6 0 ] 

[ 0 0 6 1 ] 

3 >:<i)IIBDt ffljiU*:*ttt-?.-Z«#<?)5HftiJ^3iar 2 . ^ © :fe 4^) . ifittSattfiEftriC 

[ 0 0 6 2 ] _ 
;fe«U, >&S^JS6tJf<t2V. >&«S6-?;aS3bT*.Cy9;Py7-C>R2fe«S3tci)^S 

NRi^f^&<5J-^TU*?. Lfei^^-?. >&SiSe<i)g^t3:. *^^iJlE»Y-75i(^C/«l/Jv 
SleMlY-?<i)55:J5carU-Z + «-«CNRi^4tiJMJ;TICsa^-r^CVt^fi-*bl». -B: 

<*fiactt. sSiJi e«E)f«!PHci&b Tfl^ftc^S-rtiw:* i~i oonm 

. !tf n: 2 ~ 1 5 n m r 7 c V iff » * u I) . 

[ 0 0 6 8 ] 

>&ttS6tt, Al. Au. A9-. Pt, Cu. Ni. C^, Ti. Si«<9fiR**:tt¥ 
[ 0 0 6 4 ] 

;RSiiii6©jf^s)r55fttt«ci!Ra^tLr. iiieu;fePVD»^cvD^tffluic-irt^-??= 

3 . 

[ 0 0 6 5 ] 

04C/m-r«fftt, 02cmt«*^<?)«ia^<*S3 1V*SBBHbWS4'iJ<?>SC. *f 
[ 0 0 6 6 ] 

«^^iiK^b?aJi4tcssfrzs<4>tt5Pncfl^a^i'"?. sii^<4)«^sai^<?>Vfaiss*^^^b 

I). ^a>)Lii). «SBft<btt/l 4 ICS L T . «^ Kfil^ <4)fraiss t -CS-T rit t t 

uss©if r V r 2 c v»f»^ u u. fiaifiits 7 tj . c © j: 7 cs^^s t iia 

S^A7--?|D|^©CNRtf*i«5*t3«»:TIC«I. 
[ 0 0 6 7 ] 

m ^SiiS 7 . J£ V X l*S^b y 'f « » >5 U , JP f i* 2 ~ 2 0 n m v t 3 c v * 
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[ 0 0 6 8 ] 

WflHEJiS7<?)iRB)?:J5»t3:!|^Cl[R£rnr.fi!ilEU^PVD*^CVD»t«ll2CVJ^ 
7^ ? I . 
[ 0 0 6 9 ] 

t^th. 03C^v-rSt^S8>;Ei4CyTvt*rai{Eitl7>:t« Y t T t ^ U . 

[ 0 0 7 0 ] 

[ 0 0 7 1 ] 

, ift I) C N R t S I C V tt I . 

[ 0 0 7 2 ] 
[ H Its a>j ] 

WT<?)f51iS'0'JCftUT. 3feT*>fZ7-!^>7';iOlT<ilCt3:. ^□1&NA=0. Q 0 <>)it^% 
»^i£fiA.= 6 35nm<?)l/-r-C-/AtS4ai-ri V 7 7 V 7- ( If SRR^^ C 

y5^580nm. »«l!R^7-?5265nm) V. iao&NA=0. 65<?)*sp?^»»J 

3 1 2nm. i?«Pt)?Y-?fii 5 6nm) Y tfn^ \j -zmu\j i ^tl %T 't 7. 0 m 
E ( A Z T y ? ttS DDUl 000) tffll)^. iEit» J; Z* S Sfe <D f» <?> »3« S t* 8m/ 
S V U . 
[ 0 0 7 8 ] 

«^SBHbi»S4cA«u. a«>i^?«gCy9:Py7•^^^M*^^n*.^ -> - c - /x ix . j& 

^t»Ji4ClBai^t1.jfelEaT-7 9'J-&. *II«<?)S^J2 2-3C!)Cy 77y7--?^4t"fn» 
^r3CVt(f=r)IE75)I. )s.YX.\X. E?Ut:-y^400nm (T-7«200nnn) ©16 
»7-5 5'J<?>ll±tt. X=6 8 5nm. NA=0. e0<?>-l6«'gl«gfy77y7'7ttjafif 
«»ilCffi^U. X = 4 0 5 ntn« NA=0. 8 5 <?> S H «6 C y 7 7 y 7* tt a ^ » ± 

[ 0 0 7 4 ] 

U*.»foT, i^:5<?)ey77y7-IC^l)TCNR»f#Hti«llC"i:r3:, 5( rT *g « IE 

«gC y I' :p y 7-7H:aiS?IIS»f . ■fi«-««iey57' y 7- 7 tt jffl » ft 5 « ^- 

&C)leST-7tll4^I^n:« fe*li«gCy 77'y7-tfflll;feiffiS1i*#-?<j)?fCNR 

C V t «<* f 3 . 
[ 0 0 7 5 ] 

«3y. J!l Touts «Clllr';<?>iM)l!R';. ieMlttfe«-ff«gCyC7:Py7-Cd:V*7^ 

J& . 

[ 0 0 7 6 ] 

^mm \ - \ (Ei2a>mffi:-g^B^<b«gA9-Q^) 

02i;:/Tvr<t?c, s®2/»i mwf^m 2. 1 / *^s^^t?»S4/«2SimftS3 2/ 
3ti&iRS5/si3gi«ttS3 3^A^^^Ias«jit*■r^3tT•^ x7-y->7-)i/t a^bt u ^ 

. SS<?)a^JfftJ:^/S^l3c.^|{y*-ac*-^3^*(0. 6mtn)/Zn8-8i02 ( 
1 SOnm) / AtOx (1 8nm) /ZnS-S iO? (40nm) / A?^-In-S 
t)-Te (eOnm) /ZnS-S i O z (1 GOnm) ^Ufe. it^-aCWttg-?-?^? 
. ZnS-SiOzStt, f;Uit7*t*.fflset^(Zn8) 8B (SiOz) 1 5"?*? 
5»_^yj.-tArSHS1'7ZAy5''>'>7'tZC'iriC^')Jf^aU^. AS^OxStt. A 
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r/Oz =1 OSccm/1 OSccmc9miA«i)ii^:0'XPHaf-?A^^'-^rvKt 
AS--In-St>-Te®l3:.A^e. olr>4. gStoo. sTeea. 7 (=e;1% 
[0077] _ ^ 

i5iiTtc<i)iiiife^JviBi«cuT.iest/ii^!^'tt'£BTfflr^jfiic3f6'ftiRS5tia£<br 
■itfe. 

[ 0 0 7 8 ] 

U<9-9->7-;HU, IB^A7-1 OmW"?, E5'JCyTZ00nm~l. 6um 

1 0 0~800nm) ti) IE Sy-:7 9iJt^*l^tliB«b*.«, 'l6«>S«Cy77y7-t^ 

l)Tll^A7-Pr=lmW*J£.tt4mW-?Sib. CNRtjffl^Ufe. jaStEeiCJTv 

[ 0 0 7 9 ] 

E6»^^ T-7S400nm*aS (0. 37X/NA*S5) ^^lEltT-^^'JSllE^ 

Y-yn^m^tJ^c. fi^A7-t4mwvticvic<fe';!^Sfit)iccNRt^JiXu 

[ 0 0 8 0 ] 

553»,3t>)?l'RS5<?)JSaE!?(€^UA)tGe2Sfc2Te5^fett(8fco. 7X60. 3 
[ 0 0 8 1 ] 

lifilEU*.El (B) (C) C^nT4l/TvtTEM^:gtt. CfZJ^liSfi'JVlP]*^ 

tt, lESffii C*%iRl 5 t*«SS^b r tt « o 
[ 0 0 8 Z ] 

n- i$ ffli ( Ea p o « ffi : nB iR B 5 ^ g> ffl ^ I?, la ) 
[ 0 0 8 8 ] 

U0-?->7-;HC*3U> iS^-P^gCy 77y7'tffil)T!B3^m#^3 3^l•Jt^^ U-"?*-!:: 
-ZxtA«7tf7. E?Ut:y?40 0nm (T-C7«2OOnrin) 0ieST-?5'JflBS 
A7 - 6 mW-?lESU . y 5 :F y 7*t » I) T 0 . 7 m W <Z> A 7 - T « S U V 

4 4 B <9 C N R ff # »4 afe. 
[ 0 0 8 4 1 

SCIC. y 7 7 y 7- 1 ffl I) T 4 m W<?) A 7 - -f ICS* b ^ C . «) Jffl C 

Cyi77y7-tfflUT0. 7mW<?>A7--?S*U*.VC?.. CNRB:4m4l.ftt^ofe. 
[ 0 0 8 5 ] 

4mWt9A7-<?)U--?*-C-^.t3H8B«IIC»v«UfeV?=ClESY-S»5'J»5J^ab*:CV 

» li , u . i^sfi tjjat'ft'RS 5 teas 55 lE^ Y - 7 t^r^s? r ft I ffl$^kS!iE 

ftflf^rft-Z I) 3 >; ft. C 0lEt*Y - 7 9yc>il U , -a^-HiBC y 7 7 y 7--?«^B 

te^t»S4K:A»ffl^tWairtt«2^'ijfflS«fti'^^7^*-*®>f**-'^*^^ - t«t)-t 
. CQjt««!lCif*it 3 lES/IIS:fe»tt. «lf ^bSIESt ff o -7 l» ? . «ilBJPn. 
J. APPI - P/vXS. Vol. 37 (2000) PP. 780-781ICiEiKrft-? 

SIESt47^*.«eCB:, 4mft3CNR»'fe<2^o»*HAtte'*3. 
[ 0 0 8 6 ] 
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nmm^ - i iu?yiti*^gBHtwS4tP-tOy (4nm) c'ff^^i^^T-Ji.trpsu 

P + OyiBtt. P1:^'-^7•vhtA^/0^=5sccm/5sccmct)^aSitc^))S 
-^Itf 7. mm fi'¥-^ 7. A y 9 V y 7 t J -O Y C ^ ') rf^\^ ^. ? t Oy tC^^llytiZT'Si 

[ 0 0 8 7 ] 

c<?)-!f>7-;ncol)T. sBltA'7-i4mW-?. Se^iJfyfl 60nm~1. 8um (Y 
-:7S80~800nm) 0)T-7 5'Jt^nYillBSU. ■&*l8^Cyi77y7-tSnT 
liaA7-P^=l mW*ferj:4mW-?lliU^. iiiS»t07C/Tvr. 
[ 0 0 8 8 ] 

E7C3VU"?. l|^A7-Pr=imWQ)>J9=. 7-5^tr400nm (0. 37X/N 
A) J:'J/J\r<«IVCNR^^il!SlcM'>U. M mm n J: n\ t \.) Z 0 0 r\ tn <() Y - 0 -B- 
C N R »f # n T I) 5^ II . CtLCS!lU, A 7 - P r = 4 tm W-?I3: . 

[ 0 0 8 ?] 

y^7_p ;~ = 4rTiW<?)>:^. ■^-3<?)Y-7«IC3i(UTE179l5?'t^CNRt^iSllCVt^t) 
Ufe»f^T. «^KBHbitSjS4t«EX:-r3*^SBS<bl»>JUTttt3^iHb!|to2^M* 

U U . 

[0070] 

JBleUfeSI 4 (A) . 01 4 (B) 3VJ;6fEl 4 (C) C^aY^i/TvTTEM^^ett. 

:2 (DnmmYM^f^-g'iin/ ^^-i fi ^ )^n^c iff ^1 iityyiimm^^-f^)!. 

[0071] 

^li8-e'J1-1c3titI«^SBHb*S!)H4tPoLOi (4ntin) c:^^;fe.-?->7-JUti^Sb 
PoLOzStt. p cL ^ -ir y h t A ^ / O 2 = 5 S c c m / 5 S c c m O aSJt<?> Ji 
6ir7»Baf7ZAy^y>7r?CVCJ:';}KSKU*.. PoLO^CJirit^Zttl. 1 

0 "? ^ . 
[ 0 0 9 Z ] 

JX^ - 1 1 mW-?. K9!)CyT1 00~800nm (Y-5'fi50~400nm) <5Y- 
^JiJ-t^tL^^llBSiU. iilS-Slll6Cy?:Py7-tSl)-Z, S ^ffi'J » «5 » ^ A 7 - P i" = 1 

mW*^iHc4mW-?ll*Ufe. a*fai 5iC/rx-r. 
[ 0 0 7 3 ] 

El5lc3yi|-7> SSA7-P)'=imWci)'i:?=> Y-7St^20 0nmJ;';yJ\^<2Sl 
V CN R»f j&>iitcM'> U . S«liR^<fc'J/Jv^i)1 5 0nm<i)Y-i?7ttCNRtraV/Cy 

|gg^Y-7-?S)oYt. +^rcSUCNR2^*l'i*f7n? - fl-<$«)Cf*, Y-i75l 00 
nn\Kk±<i>±-! <i> IE» Y - 3 5oLB>J<.±<9CNRi^«'in-?l»?. 

[ 0 0 7 4 ] 

I2S[A7-1 ZmW. A 7 - P r = 4 mW©Sb#-?, P ® KR <fc t /Jv ^ U £ 0 0 n 

m<?)Y-5'1f4 ZcLBQCNR**!^*!*.. 
[ 0 0 7 5 ] 

g|fiogJi-4 p-hn^BoB$^a^aiT:>fc?jb«) 

^jg^y 1 - 2 <?>«aic?r u -z . p -t o r Sr# ppcf* u JJtSJt A /-/ o 2 t SJSi b T . y © 

m (set : seem) ©ifcVtt. 
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ic . m. 


?yt:'y^40 0nm (Y-?SZ0 0nm) <?)ieSl7- 
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J: 


S*iE?9C y 9^ 1 . 


6 u m 














7 



[ 0 0 9 7 ] 

HBS'B'Jl-SQ^iilCftU-Z. P cL O £ «ff^0?ICSR U a« A r / O 2 t S'Jffll U T . Z. © 

5 (Hffl : s c o m) ©Jt^ tt , 

y=0.82:A;-/O2=8.5/1.5« 
y=1. 10:Ai-/O2=5. 0/5. 0. 
y=1.12:A^/02=1. 0/9.0 

-?5>1. Cim<!)-!>->7-;UC«L, Bl«'SI«l6ey97y7-trai)-7. S- -"J <?) S Jt IB Ml A 7 



- ? . E ?>H:' y f 


2 0 0 ~ 6 0 
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( Y - C7 B 1 
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0 ~ 3 0 


Onm) © le He 
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7 5'J t 




Si-a-mmc y 
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7- ffl I) 7 4 
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A 7 - -? S * U 








El 1 6 CWit . 
























[ 0 0 9 8 ] 
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- 5' ? a I) C 
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R -r # I 


Al) C . 1 . 


0 
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. C <?) «Smt^ 






± fiR (* itf IC BR 5£ 
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a < u T 


e , 1 . 5 < z 






1 * T 



«A7-y':7ABHb»Stti2cvttBll-?iP)?c^}yft)»o*.. 

[ 0 0 9 9 ] 

fm^yi-i-^ffSUfeA^-OxS (x=i) t*ri-?->7';u>:. P-tOyS (y = 8 

) Q m7 t s n tx\ Y n,{i»t3inmm ^ - 4-s;iBi«cuTffStfe-!r>7-;uvc->uT, 

ae5iJt:-yT400nm (Y-:7B200nm) <5lEStY-7 5'J?yj:C/E5UCyfl. 6U 
m (Y-7fi8 0 0nm) q)lBSY-7 5"Jt. i&*»«gCy5:7'y7-trai)T4mW0ft 

[0100] 

@1 1#ii, «SSlHb%»S4VUTP-tOyStrai)*.-!^>7-;HC3Trl)T, -S^HAtt 
[0101] 

nmm^ - 1 i ontA ■ p ± o ^ Stommc j: i itn) 

p-tOy »^^^3*sSffi^b!l»l4ty = 3>:^^3^^*■?^^s)fl/. ^q)SJ5t4~3 0n 
m0eHW?3tEu*.iat(i«m6eui - 4>;iBi«n:oTi^>7-;i.tffSu^. cft»ja>i^ 

>7-;HC. ^4fi'4t<?)iiig*#7E9>Jey9'40 0nm (Y-7fi20 0nm) ©lESY 
-^^iJtlESU, S^»|gi:-y7:7'y7-tfflll74mW©S^A7--fllSU. CNRt 
ffl^U^.. S-9->7-;Ut{>PtOy S^lfrVCNRVQi^Stt, rg:?- : CNRJ <l)ff^-? 
* l# T . 

4 n m : 4 4 oL B » 
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8 n m : 4 1 cL B . 
1 2 n m : 3 0 oL B . 
1 6 n m : 2 9 oL B , 
1 8 n m ; 2 8 cL B . 
30nm;27oLB 

^ . 
[0102] 

p(iO£tf^ij5;2«ssBS<b?»S4tz=i. 10V«7^^^-?^^^)^u, ^^mm-^ z~ 

1 5nm<?)eHW-??f!eUJfe.l5»t3cllJi6ffJl-5V[iI«ICbT-9->7-;i.-E<TSU*.. C4t 
'J<?)-?->7-;i.C« ig,«'S«BCy77'v:^tfflll-7. ^ n tl <9 ^ 5i ^ ff^ "? K 9"J C v ? 3 0 
Onm (7-9^1 50nm) ©lEll7-??'JtlEfiU. a*il«gCvi77y7-tfflUT 

R^©S«t*. r J? r : C N R J <?>Jf?-?* 0 T . 

2 n m : 2 6 oL B , 
4 n m • 3 5 cL B . 

1 Onm: 8 2 ot B > 
1 5 n rm : 2 6 dL B 

[0108] 

m1»m^-<} f sa ? o»it : ».n6iR B R o^ggttiPH::^ I ^«) 

^qftiRSbtS i . AuSfettW-JfllSEUfclJtfrs^JiS^Jl - 1 VISl^lCUTrpSU^-?- 
>7-;ur:, lE»A7-9mW-?K9'JCy5'400nm (T-:7^200nm) tPlBSST- 

*iRS 5 «SJf«« VCNRVQBimt*. 
Si : 1 ? oL B . 
A U : 2 0 <i B . 
W : 2 4 oL B 
"? $) . 
[0104] 

l)?18eiCjt-?.ja»«6E»!tfe»»<«2CVt/TvbTU2. «3:SK^b«JS4t«5rr 

Kill . wtsii;fe«ett. attB&iRUT^Mr^S'iiu-zttSs^-n^f. wrkuWJW 

7$>3*:4;), 8BS'%<!)«SgK^b»S4lC3Trit3$5Bff^Rj:t?flSUfet<?)Vr*^mi3. 
[0105] 

S62§i«<$S3 2tsiby>f*»«j «sr u feia»i3:sss«i 1 - 1 ■i^ra«lcu-^rp«ufe■!^ 

^T-fl/CoUT, IE»A7-1 4mW-?, BE?iiCyf400ntin (Y-7g200nm) 
0iEST-7 9'JtlE»U. -B^-iS^ECy 77'y7-tSl)T4mW<5»^A7--?SiU*. 
VC^.. CNRtt4§'Jn45»o*.. 
[0106] 

t*.. ±l5IEStY-7?'JtS*«lgCy77y7-tffll)T0. 7mW<?)«iA7-tS* 

0 V c ^> . c N R tt # H o fttt)-^. a^sat t ^ o fe. 

[0107] 
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- 1-?ffll);S.ZnS-8 I 02 Cit-«.Ttt^»C«ll«5W?»>I*.f). A»Ox <9 m C 
[0108] 

miioffi 1 - 1 1 (Ea ? : IB gsistt s a p offiBc^ 7 Jt«) 

Sg2iimftS3 2<?)Si?t1 0 0nm>:U II tUS: ^ life ^5'J 1 - 1 "iJlal^lCbTl^^T-^l't 
ffSUfe. C0-!^>7-;UlClE^A7-1 ImW-?, iE5'JCyf40 0nm (7-9520 

SiU^tVC?), C N R ttit o 
[0109] 

^U^^'XC?.. ljr*l©»et4 0cLBJ5«.±OCNRtfSmt*.. 
[01 10] 

giitefi>ip-i f Ka .-^ g)«iis : ^s^s 6 g>a)m) 

fllli5«'Jl-1-?ffSUfet->7*;W<?>»3^mftS3 3<2)±C. StSSBVUTSfl On 

y9 >J y T t J V ^ C ^ ¥f^ l> ^ . 
[0111] 

cti'J9-9-^7-;nc-:)U-7. IB » A 7-1 omWT^. ie5yeyf^4 0 0nm~i. sum 

(T-9fi2. 00~800nm) Qle^T-^J'Jt^tl-^tLff^SJfU, -fe«'lg«gCyi7:7'y 
7-tfflUT4mWa)S*A7--7fl*b*.»St. @1 2crvr. «Sr. HI ZCtt. 

[01 1 2 ] 
[01 1 3 ] 

jatsSBTHi 3n:3^v-r/?^>:u^&i5»ttKi6«i2-i vra«cUT•^^>7';^trF»Ufe 

. Ctm<?)-9->7--/HC-:>UT. ■^tl-m0«5ilea^A7--?E5'JCy?4OOnm (T- 
7520 Onm) Q)iESiY-:?9'JtlEltU. ■fe*if<igCy9:Py7-tfflUT4tinW<?)S^ 
;X7--?SiUJ£i6S*t, 01 3cmr. 
[01 14] 

HI 3»»i. J&«S6©lS)StifS<«?l5y. jffl»«l|*IC«it?CNRl:r-(&<«lCV 
[0115] 

Ulilsgja (B4 : «f JK ffiittS 7 0«)S) 

fIBIffll -1-7ffSU)£.-!^>7-;i'<i)«immi$:S3 1 V«^BiHt!teS4^<i>^IC. 
ffiJiJi7VLTif^5nm<?)S^bi7-^«St«^s?-r?cViCJ;'). H4icxrvr«li«i)-!^> 
T-n^-iW^. ^it^ ^ttStt. S i ^->ry htAr/Nz = 8/ 2<!)a«it<!)iE«»'X 

gHa'»'-?xAy^'y>9'r?c"^n:«fcVPBrufe. S'ifc^'f«s<?>fflBEBS i a n,"? 

ft o ^ . 

[0116] 

C<?)f->7-;UClESlA7-l OmW-?. E?9KryT40 0nm (T-i7«20 0nm) © 
lBSt7-7 5'JtlEMtU. ■&:9-iP«gtry77'y7-tSl.)T«iU*.Ve2., S^A7-i^8 

CNRiJffi:*:V«?«iA7-tt4mW«o*.<?>-?, 4ffiaC£itS7tlftit3CVC 
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[0117] 

cmt J:y C . S«Z/»lSimttJi8 l/«^SiHt?&l4/»2l^m^*S3 z» 
Z j^M^&t 1 %T ^ 7. 0 D- y y )i-trf^ b )t . o-f y y iio: . ^J6^Ji-i 

[0118] 

«SlSSHb«^JS4<?)Jft-t^1 Z nn\-7 9)l V-y7-)l\C^ 5~1 4tinW(?)ie^A7--?. iC 
?ijeyf400nm (Y-95200nm) <4>ieS^Y-7 9'JtlESU. -fe^-e^gl^vC^J 
y 7- 1 ffl l» T 4 W WQS* A 7 U V C ?> . C N R tt # ^ *l « » o . C 
<iJ1fy7-4.n:« 14mW<?)IBSA7--?.Be5'Ji:'yf1. 6um(Y-!7^800nrin) 
({)ieMl7-9?'JtlB»U. 4mW<9ll*A7--?»SU*.VC?>, 34cLB<i)CNRt)t# 

[Oil?] 

tifeSSf^t33!»14ci))5^»f6 0nm-?^11^>7-;UC?!fU. 7nnW<?)lE^A7--? 
. K5'JH-y^40 0nm (T-5«20 0nm) -&«-S«gfy 
77y7-tffillT4mW<5)lliA7--?ll*U*:>;C^. 1 2cLB<{)CNRt^*lHftfc. 
-:?5. C<D-?->7-;HC. 7mW<5lESA7--?« ffi?Ueyf1. BUtm (Y-^^RSOO 
nm) <98EISY-!7 5'Jt6E^U. fe^»«gfy!77y7-tfflUT4mWQ»SA7--?« 
aufe>:e?.. 3 3 cL B ci> C N R 
[0120] 

[01 21] 

iESY-9S2oonm) <?)Y-:7<4)ja^®fisw^=i«7if)V. mtib ^m^^ i) zx 
I* , c N R tt-feui^jasissiJ^ Rr«-?i?) 2 .. 

[0122] 

je»«IIS U T C N R U . ^ ? U ttiS < « ^ « Jit. T <?) S * IC J: ? V 

-^tqftiRLTSsau. A»Ox»fA^vo2 vic^-suTieiSY - p si? r tL >: % 

fB8«LTtftSglS<b«5S40^Stlf^i-«-V«'>» . Afn^»aYA.YViSiL^l\» 

. L «5» o ^ * ^ ii 3 . ft^BiS^basS 4 t J? < u 

[ S D 9 fig II « Bft OS ] 

[01] (A)tt.*f!BB<9*!Elt«»<i>«Jit/TvtBrffl0^S)3. (B)3yj:&f(C) 

IftjaSi:!:^-??) V . ( B ) tt . le S« C 1 rm W © A 7 - "^S i U *. « <i> ^ S . ( C ) 0: , 
lE»«C4mW0A7--?IISU. )?JU-?1 mW<4)A7--?ffiaUfe«<?)5:ST**>l. 

[0 2 1 :t^5EeB0*ieS«#ci)4jifi)?«yt/TvtBriffiE-?i?)3. 

[E3]*lge9<?)*iES«<*©ie<5«srffJt'TvfBlii0-?ft3. 

[B4] *56ifiQ3tieS«<*<?)fl!!<?>«sr«)ta^ri!lrIlISI-?») 3 . 

[0 5] eB0 3tlE^«^ci) <ft ci)^^^) t /Tvf BJr il 0-?^ 7 . 

[06] Y-!7«VCNRVci>^lltrv-r5^77-?^?. 

[07] Y-5'«VCNR>:ci>B§f^t/Tvr7777^3. 

[08] Y-7S^CNR^<?>S«tarvr7'77-?»>2. 
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[01 0] iiSEiixvcNR>;©ra«trvtC7"77-?J)3. 

[01 2] Y-7^YCtiRY<Dm^-tn<t7^7-79)l. 

[ El 1 3 ] >5 1 <9 J? ^ V C N R "i: 0 H « t m r 5" =7 7 -? ? - 

[014] (A) tt. *5Sifl<4)3tSEII«»<?)«ifet/Tvt»riBEl^$) 7 . ( B ) ?y J: &f ( C 

j-m^im^n-^h ') . (B) tt, ieii«icimw<i)A7--fftafeufeft<4)^s, (O » 

[015]7-9SVCNR>:<<)ga«T/Txfr77-?^?. 

[0ie]Y-75vcNR"i;©Rii6taiTr7775>i. 
z mm 

3 1 ss 1 ^ m s 

8 2 » 2 Simft 1 
8 3 9S 8 gimi^S 

40 ff ai U ;fe«^gt(l^ (A9-iBl^) 

41 WJti Ufe«^SKl^ ( p t ai^) 

5 at^SLiRS 

6 >&t^S 

7 «tiB«e«S 



[01] [02] 
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(SDIrrt.CI.'' FI x-TD-h- i^^) 

G 1 1 B 7/24 5 3 8 F 

B 4 1 M 5/26 X 

(71) iUIRA 000005047 

(74)^\)SA 100082865 

(72) ?gW* H 

(72)5Ssfl^ SJk /Sr. 

^MU ^ < BTTP 95 1 T B 1 S 1 ail47a^AjtSia«5i6ftW9Enr^ < 0:i2 > - W 

(72)flQS% ^ 

(72)!gqS£ « 

(72)fBBH* H il 

Xiafl!XI!S5PFF<S»E«HS«iT 2 2 § 2 2-^ V y -7-«fe^^ttPJ 
(72)fgBH^ Ifc * 

F^'-A(4^*) 2H111 EA03 EA12 EA25 EA38 FA11 FA21 FA23 FB17 FB22 FB28 
FB25 

5D029 JA01 JB25 JB31 JB46 JC02 U11 LB02 LB08 LB04 MA02 

MA03 MA15 WA20 WC07 VfDIO 
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